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A dirgram shows the curves for the depenience of F., on B 
for a sample of biz’in of ordered srouping ‘eee of the 
automie In this case, 2 is equal to -0.537.10° v.on/n.gauss. 
The diagram contains also the similar curves for the sample 
if the degree of the long-range order is lower than 1. 
All tha curves plotted for sucn a treatment ot the alloy 
show no noticeable decrease of Bs if B inereases. , psszes 

ae 


through the value zero «t tho temperatures of lisuid 
nitrogen and liquid helium: In the case of partiall: 
ordered states or of a mixture of ordered and non-ordered 
phases, Bey and Vy, mar be determined according to the above- 


mentioned formula. In the way discussed in the present 
paper, the shape of nll the curves shorn in the dinsram ary 
be qualitatively explained. There are 1 fizure and 

10 references, 6 of which are Soviet. 
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Temperature Dependence of the Hall Bffect/of Ni.Mn 
Alloy ; 7 


Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2, 
pp 187 - 194 (USSR) 


Measurements of the Hall Effect were made for a nickel- 
manganese alloy of an approximately stoichiometric 
composition in the disordered state as well as in the 
state with degrees of distant ordering, in the temperature 
range from room temperature down to 4.2 K. The alloy 

was produced in a high-vacuum high-frequency furnace from 
nickel and manganese of 99.99% purity. The ingots were 
homogenization annealed at 1 000 °c for 6 hours and then 
cut into rods; the rod from the central part was rolled 
into strip from which 10 x 4 x 0.32 mm specimens were 
prepaited. The experiments were made on 5 Specimens, heat- 
treated as follows: 

1) quenching from 800 °C; 2) quenching from 600 °cy 

3) quenching from 800 °c followed by soaking at 480 ~C 
for 10 hours; 4) quenching from 800 “C followed by y 


4 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R00041262001 


0-5 


<7e 


arare Ts 1 7 bd 


Giscs 


$/126/60/009/02/006/033 


Pettis Dependence of the Hall Berect 3? Ri 3tin Alloy 


Card2/5 


soaking at 480 °C for 10 hours plug soaking for 16 hours 

at 460 °C and for 28 hours at 400 C; 5) quenching from 
800 °C followed by soaking for 10 hours at 480 G, for 

16 hours at 460 “C, for 28 hours at 400 C and for 72 hours 
at 350 °c. The measured results are given in the plots, 
Figures 1-9. These show that at room temporature 

Specimen 1) behaves as a paramagnetic with a small positive 


Hall constant Ry ; Which remains positive right down to 


the helium temperature (Figure 1). Specimen 2) was found 
to have properties which are characteristic of ferromagnetics 
(Figure 2) and a reduction of the temperature to the 
nitrogen temperature led to a change in sign of the Hall 
constant which became negative; further reduction in the 
temperature resulted in an increase in R leading to a 
change in the sign of the entire effect. “Comparison of 
the plots Figures 1 and 2 indicates that the Hall effect 
is very sensitive to the method of freezing the disordered 
state, i.e. to the speed of cooling. It is probable that 
in the case of slower cooling, even from a temperature 
above the Kurnakov point, distant order ranges will appear 
which are ferromagnetic at room temperature. Specimen 3) 
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was quenched from a temperature below the Kunakov point and 
had a certain equilibrium degree of distant order 

(Figure 3); transition into a partially ordered state 
brought about a sharp change in the character of the 

e, = £(B) curves; the behaviour was a typically 
ferromagnetic one. An increase in the long-range order 
(specimens 4 and 5, Figures 4 and 5) resulted in a consid- 
erable decrease of the spontaneous Hall constant R, at 


room temperature, whilst the ordinary Hall constant changed 
only little. It can be concluded that appearance of 
ferromagnetism during the process of ordering brings about 


a sharp change in the shape of the e, = f(B) curves. 


H 
The deorease in the RS with increasing degree of ordering 


is apparently due to a sharp drop in the specific electric 
resistance. In spite of the fact that there is no change 
in the chemical composition of the alloy, transition from 
the disordereistate to the ordered state seems to change 


completdy the behaviour of the substance (Figures 6 and Wa 
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whilst in the disorder state (Curve 1) Ro and R, 


decrease with increasing temperature, both these values 
increase with increasing temperature for all degrees 
of ordering. The dependencies of R, and Ry on the 


heat-treatment temperature, i.e. on the state of ordering, 
indicate that the ferromagnetic Hall constant R, is 


particularly sensitive to the transition from the disorder 
to the ordered state and this manifests itself by a sharp 
maximum at a temperature which approaches the beginning 
of the ordering temperature. The maximum was observed 

at all the temperatures and particularly at room 
temperature, since at this temperature the transition 
occurs from the paramagnetic state into the strongly 
ferromagnetic state. The spontaneous Hall constant Rs ‘ 


as Well as the ordinary Hall constant Ro change strongly 
Card4/5 95 3 result of ordering of the Ni,Mn alloy. The 
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temperature dependence of Ro in ferromagnetics 


differs greatly from that pertaining to non-ferromagnetics. 
It was found that the spontaneous Hall constant R, and 
the ordinary Hall constant Ry of the alloy in the 
disordered state depend strongly on the method of fixing. 
this state. Both constants are interrelated and change 

as a result of ordering of the alloy. During ordering 


Ro changes sign; as regards the temperature dependence 


it differs from the Hall constant of non-ferromagnetic 
metals. There are 9 figures, 1 table and 17 references, 
2 of which are German, 1 Scandinavian, 5 English and 

9 Soviet. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Metal Physics of the Ac.Sc., USSR) 


SUBMITTED: September 29, 1959 
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1. Chlen-korrespondent Akademii Stroitel'stva i Arkhitektury SSSR 
(for Smirnov). 
(Strength of materials) 
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VOLKENSHTEYN, N.V.3 FEDOROV, G.V.; SHIROKOVSKIY, V.P. 


Anisotropy of the Hall effect in ferromagnetic materials, Fiz. 
met. i metalloved. 1i no. 1:152-154 Ja ‘Gl. (MIRA 14:2) 


1. Institut fiziki metallov AN SSSR. 
(Ferromagnetic materials) (Hali effect) 
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AUTHORS: Palatnik, LiSe, Fed omeitimenteelinvere nd Ravlik, A.G. 


TITLE: Electron~-Diffraction Investigation of Iron-Carbon 
Alloys of Varying Composition Prepared by the Use of 


Electron Bombardment 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.2, 


pp.236-239 


TEXT: The authors have developed a method for preparing Fe-C 

alloys of varying composition by evaporation under the influence 

of electron bombardment. Thin films can be obtained for electron-~ 
diffraction study. In preparing their specimen of varying 
composition both simultaneous and successive condensation of iron oe 
and’ carbon were used, To evaporate carbon a pure carbon specimen 
was made the anode and a tungsten spiral the cathode, a constant — 
accelerating field being produced with the aid of a 3.6 kV, 500 W 
transformer and a rectifier in a bridge circuit, A feature of the 


circuit is the provision of an electronic rolay which switches off — 
the high voltage if the anode current rises beyond the permissible 
value through the occurrence of a gas discharge (either in carbon 
vapour or gases evolved from the carbon). The circuit provides a 
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carbon evaporation rate of 150 mg/hour with a 0.15 cm? specimen and 
400 W. Iron evaporation was obtained using a conical tungsten 
heater coated with alundum, For deposition, single crystals of 
rock-salt or rock-salt condensed on glass were used, a special 
heater being provided by which the temperature could be raised 
quickly to 400°C, The electron-diffraction investigation of 

the iron-carbon alloy prepared in this way was effected in a type 
3M-3 (EM-3) electron microscope with a diffraction attachment, 

The error in inter~planar distance determinations did not exceed 
0,02 &. It was found that simultaneous condensation of iron and 
carbon on cold surfaces gives a mixture of ferrite with "amorphous" 
carbon (or a finely dispersed carbon-rich phase), By condensation 
on to a surface at about 200°C, ferrite and cementite are formed 
whose diffraction lines are very diffuse: clear and intense 
interference rings of these components are obtained when the 
surface is at 250 to 400°C, The carbon lines became more intense 
with increasing carbon content (its concentration can be found by 
electron-diffraction phase analysis). With successive 
condensation on to a surface at about 100°C, the pattern shows 
dron rings and o halo for "amorphous" carbon; at 250°C and over, 
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ferrite and cementite are present, On cementite electron 
diffraction patterns the lines (002), (111), (020) and (221) were 
found, These are generally absent from X-ray patterns (Ref.3). 
When thin layers of carbon and iron were deposited successively on 
to a surface at 250°C, a hexagonal structure with closest packing 
was found with = 2.75 and c = 4,36 & (lines (100), (002), 
(101), (102), (110), (103), (112), (203), (120), (121) were seen). 
Annealing at 600°C produces cementite. Some indications of such 
a phase have been obtained, e.g. by K.H.Jack (Ref.8: J,Iron and 
Steel Inst., 1951, 169, 1, 26), L.J.E,Hofer, E.M.Cohn and 
W.C.Peebles (Ref.9: J.Amer Chem, Soc., 1049,77,1,189) and others 
(Ref.7 and 10). In further experiments, a 50% nickel-iron alloy 
was used in place of iron, The Fe-Ni-C alloy deposited on a 
single-crystal surface at about 400°C showed a gamma phase with a 
lattice period of 3.62 k corresponding to about 2% C, The authors 
point out that the method developed can be used to prepare carbon- 
containing binary and multicomponent alloys and study their various 
non-equilibrium states, There are 5 figures and 10 references: 

7 Soviet and 3 non-Soviet, 
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AUTHORS: Palatnik, L.S., Fedorov, G.V. and Il’inskiy, A.I. 


TITLE: Substructure and Microhardness of Vacuum Conden- 
satea of Copper 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, 
Vole il, Noe 5, ppe 815 ~816 


TEXT: The physical properties of thin metallic layers 
produced by evaporation in vacuum is of great interest, 
particularly the relation between the atructure and the 
properties of condensates of various metals. In this note 
some results are described of investigations of the sub- 
structure and the microhardness of condensated copper films 
produced from copper of an initial purity of 99.995%. 
Evaporation was in vacuum of 10 mm Hg at a rate of 


6-8 mg/min, using as a basis sheet copper, the temperature 
of which was maintained constant during the experiment. 
The microhardness of films 40 + 5 » was measured by means y 
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of a Mevl-2% = (PMP-3) instrument with automatic load 

application, described in earlier work of two of the 

authors and V.M. Kosevich (Ref. 3 ~ Zavodskaya laboratoriya, 

1958, 6, 756). The substructure of the films was investi~ 

gated by means of ionisation apparatus YW. .-i0U (URS-501)} 
with Cu, radiation; type II distortions and block xX 


mosaics were evaluated on the basis of the width of the 
interference lines. Furthermore, the dislocation density 
was evaluated; the upper limit of the dislocation densities 


was evaluated directly from the widening of the interference 
lines and the lower limit from the sizs of the mosaic blocks. 
The results are given in a graph and in the following table: 
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Basa temperature, th 2 
(ss Dislocation density (° 6 10°, em” 


top Deas tom 
4o 43 
180 1,2 
300 : O.2 


Se en ee ree eres ereennat mee me me Sree ei a a ee a en 


The maximun dislocation denaitis?, 1.63 2 4.4 x 207? oa a 


are higher by one order of magnituds than thoae determined by 

Jo Williamson and R. Smallman (Raf. § >. Peckieny sovremennsy 
fiziki, Volo 9, 1957, po 95) by Xoxsv methedas for marsics metal 
aubjacred ta wery high piastic déformation ot low t smperatur ss. x 
The results ace Am wood agrasmeut with thoas of God. Basaetr 

and D.W.LPashly (Rat. 6 - Inst. Metals. 1959. 37, 12, 449), 


who determined the disiccation density im -cndavsed silver 
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films of 1 000» 2 000 A thick (10°° . yo! 10%). ths igh 
microhardness of the filme invests gated by the suthors cf thas 
paper (maximum of about 300 kg/mm iv eitmavated tc the larga 
number of dialaosations and ether disturbsan: ss of the FOZVvIar 
crystal struiture which are unifermly daetcibctad “bz ougbvat 

the volume. The etrength of the tilms was 3.-% timss ss high 

as for masaive vopper in the annealed ttate,. If the 

temperature cf the bats i# increased to “50 “CG, the mizzchardnaszs * 
of the condented film decreases to valuag that ara characteristix 
for annsaled «opper CH « 40 ~ &5 kg/mm '. This 1s protably 


due to an increas+ in the mobilfty of the stoms of the 
condensing metal which takes placs a4 « result of incyeszing 
the temperature of the base and leads +c a decresse in ths 
density of the defs:ts of the crystal lattice and thus to a 
decreass in the microhardness. It can ba seen from the graph 
that the increass in the microhardusy# of thse sondenzats on 
reducing the base tempsrature is accompabied by a zefining of 


the yy blecks and thie is in agreement with modern views 
Card 4/4 
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that hardening of the.pure metals is caused by refining of the: 
. mosaic blocks. With increasing tempcrature of the base the 
type IL microstress S are reduced. Copper films form with a-.base 
temperature of 180 “C for only insignificant micro-distortions, 


La/a = 0.5 x 107? » and these decrease: still further with 
increasing temperatyre. However, tho microhardness of a condens-~ 
ata produced in the case of a temperature of the base of 

180 “C is over four times higher than the microhardness of films 
produced in the case of a base temperature of 430 °C 


(H's 270 lee /mm” and 60 kg/mm”, rospectively). {Abstractor's 


note: "ieg/om=" is obviously a printing error]. It is pointed 
out that for thegiven mechanism of hardening of copper, the 
type II stresses are apparently not a characteristic of the 
substructure, which is necessary for conserving the hardened 
state. There are 1.figure, 1 table and 8 references: , 
7 Soviet and 1 non-Soviet (English - see text). 
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24, 7660 (1035, NE yer) sae 
ye sous 1993 $/048/61 /025/011/015/031 
\S. %100 B104/B192 
AUTHORS: Volkenshteyn, N. Vey and Fedorov, G. Ve 
TITLE: Temperature dependence of electrical conductivity and of the 


Hall effect of metallic gadolinium 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, Ve 255 
no. 11, 1961, 1379 - 1382 


TEXT: Gadolinium belongs to the transition elements with incomplete 4f 
shell. Due to this shell structure, exchange interaction differs from that 
in ferromagnetic 3d transition elements. The temperature dependence of the 
Hall coefficient, R,, in the paramagnetic region differs from that in the 


ferromagnetic one (Fig. 1). The empirical relations R,* ale? - o) (1) 
and Ag = ot v6 (2) are given. e. denotes the spontaneous magn tizatim 
T 


° 
at O°K; 65 4s the spontaneous magnetization at temperature T, M2 is the 
Wy 


drop in resistivity cf the ferromagnetic below the Curie point. It is shown 
Card 1/5 
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that the linear relationship between R, and Ag which follows from (1), 
actually exists in the temperature range of 78 - 270°K, and, thus, (1) 1s 
valid at low temperatures. The maximum in the temperature dependence of 
the ordinary Hall coefficient, Ry» is ascribed to a para-process in the 


saturation range. Ry _n ferromagnetics differs from the Hall coefficient 
in non-ferromagnetic ‘mitals. The temperature dependence of R, is the sane 
for Gd and Ni; . however, the maximum of R, in Gd is higher than that in Ni - 


by a factor of 20. The conclusion is drawn from the foregoing that the . 
particular character of the electron shell of gadolinium, while not chang- 
ing the character of the temperature dependence of Ry» does change the 
degree of dependence. It follows that the extraordinary Hall effect is 
aetermined only by the inner effective field and that its temperature 
dependence is related to that of the inner effective field which is deter- 
mined by spontaneous magnetization. The abnormally high value of R, and 


the unusual spin-orbit interaction do not contradict general concepts. 
There are 5 figures and 13 references: 9 Soviet and 4 non-Soviet. The 
three references to English-language publications read as follows: 
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Allison ¥. ta, Pugh &. Me, Ehyo. Revs, 102, 1281 (1956); Karplus R., 
Luttinger J. M., Phys. Rev., 95, 1154 (1954); Luttinger J. M., Phys. Reve, 
4112, 739 (1959). 


ASSOCTATION: Institut Cizdiki metallov Akademii nauk SSSR (Institute of 
Physics of Metals of the Academy of Sciences USSR) 


Fig. 1. Temperature dependence of Hall coefficients R, and Ry in Gd. 
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Temperature dependence of the Hall effect in pure ferromagnetics. 
Zhur. eksp. i teor. fiz. 38 no.1:64-68 Jan '60. (MIRA 14:9) 


l. Institut fiziki netallov Akademii nauk SSSR. 
(Hall effect) s€Magn@tic materials) 
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- Qurnorns:  Palatnik, L.S-, Pecono’s G.V., and Fedorenko, A-I+ 


sO DIPLEs Xeray examination of Zn—Sb alloys for samples of 
: yariable composition fees 
metallovedeniye, v.13, NOs 1962, 


oi 


PERIODICAL! Fizika metallov i 
426-431 


e literature there are three chemical. pong 


namely: znSb, Zn4Sb3 and 


tio EXT: 
The others are poie 


’ compounds jn the zn——-Sb system 
» gngSb2- -Only znSb is stable at room temperature. 
unstable at temperatures less than 200 °c and have some high. ae 
/ temperature modifications. when alloys are condensed in vacuo te 
/ 4s possible to £ix non-equilibrium and metastable conditions in BES ae 
the alloy. This is because of the high rate of cooling on BAe sas 
. condensation. ‘Experiments were per be: 
' stable and metastable compounds in condensed Zn——Sb for different | Ss 
temperatures at the condenser surface and for different PO Sof 
sensation at 45-95 OC the alloy i. 
a 
i 


i 


forms 4 crystalline phase - 2m: ZnzSbo2 
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PERIODICAL:  Ukrains'kyy Pizybhnyy Zhurnal, v. 8, no, 3, 1963, 306-312. 


TEXT: The article investigated the elactrical conductivity, magnetization, 
Hall effect and heat capacity of alloys near the stoichiometric composition 

Ni3Mn over a wide range of temperatures down to 1.50 K both in disordered and in 
states with varying degrees of long-range order. The data which were obtained 
show that the disordered state and the initial stages of ordering where short 
range order appears are very complex for Ni,Mn alloy. The temperature dependence ot 
of electrical conductivity was investigated near the Curie point. Magnetization ‘ 
measurements were made on single crystals. The Hall emf for ordered state 

of this alloy as a function of induction has normal character for ferromagnetic 

materials, The article contains 7 figures and a 6 item bibliography. 
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9 ; ; 
me 6 PERIODICAL: = Zhurne alaouetuental tas it teoreticheskoy fiziki, v. 4h, no. 3, aera 


1965, 325-837 
m- TEXT: The ferronsgni ic metals Fe, Ni, and_Co and the rare earth metal Gd Showed 

: anomalously high velw 6 for the Hall emf. The authors decided to investigate the 
problem in the regior of transitions from the paramagnetic to the antiferroxagnetic 
phese and vice versa 'f the rare earth metals Dy and Er for which the magnetic 
structure is knom fr ao neutronographic data. The specific electric resistance 

and Hall emf in Dy em Er are messured in the temperature range from 4.2 to 350°K. 
The transition from pt omegnetic to antiferromemetic phase cen easily be discerned 
on the git) curves f¢. Dy end Er. Af investigation of the specific Hell emf for 
Dy revealed that extre: al values of the effect correspond to transitions from a 
paremagnotic to antife: romagnetic phase and from an antiferromagnetic to 
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TITLE; Effect of magneti: order on the electric and galvanomagnetic properties of © 
the rare earth motals Lieport, Symposium on Ferromagnetism and Ferroclectricity 
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.* SOURCE: AN SSSR. Izvestija. Seriya fizicheskaya, v.28, no.3, 1964, 540-544 
“| POPIC TAGS: rare earths, resistivity, Hall effect, rare earth resistivity, rare 
_ earth Hall effect S oe . 
ts. ABSTRACT: ‘The authors ‘Yoint out that it would be desirable to measure the electri- 
cal conductivity and thi .Hall coefficient on the same pure samples of all the rare 
earths over a wide tempi vature range (down to liquid heliun temperatures) under uni=- 
i. \-gorm conditions, and the: assert that they have done this. {Aostracter's note: No j 
oxperimental details are given, nor any dosoription of the techniques employed./ Fen 
imne interest in measurem)1ts of this sort arises from the fact that, although the . 
_yare earths all have the:jame valence electron structure, the electric and galvano~. 
ee magnetic properties vary:..jreatly from one to another. Some of the results of the ied 
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j measurements are: dineudaci: in the present paper. With despeck to temperature depen-; ate 
nd dence of resistivity, the. rare earths divide. themselves into two groups. In La,Ce, 

“.{ Pr,Nd and Yb there is no- ‘Yegion in which the resistivity is a.linear function of i 

4 temperature. The curve fo; Nd is given; it is smooth and concave to the temperature: 

, + axis. In Sm,Gd,Tb,Dy,Ho »B2 and Tu the resistivity depends linearly on temperature 

/ i> throughout. the ‘paramagneti | region, and the curve has a sharp bend at the paramag- 

. {netic-antiferromagnetio tré.iition point. The behavior of Bu (curve given) is very «> 
peculiar: there is no linea:' region (up to.300°K), and the peculiarity at.the tran-" 20-05 
‘sition point is very marked © there being even a small region in which the resistivi~ 
; ity decreases with inoreasin}: temperature. This behavior is tentatively ascribed to Pe 
changes in the conditions oi scattering and in the energy spectrum of the current j{ -° 
go carriers. The Hall emf in al\ the rare earths is proportional to the induction es oat 
z ‘: throughout: the paramagnetic ind antiferromagnetic regions. In some of the metals ~ ee 
=: the current carriers are hole}, and in others they are electrons. The number of car=- — 
on | ders per atom varies. widely, from 0.17 (hcles) th Eu to 3.6 (electrons) in Lu. Tho 
behavior of the Hall emf in thi f terior region is very complex. Orig.art. Bane eis 
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t ¥ 
ABSTRACT: When metal ie vaporized in a high vacuum where the mean free path is 
greater than the dimensions of the vacuum equipment, metal vapor condenses ina oi... 
solid film on the walls. The mean free path of the metal atoms can be reduced by 2: 
increasing the density of the residual gas. The metal atoms then gradually lose i : 
their excess energy through collisions with atoms of inert gas, and are thrown into 
Brownian movement, When these atoms are sufficiently concentrated, volume conden- : 
sation takes place, forming an exceptionally fine metal powder. The process of ‘ 
volume condensation of metal vapor may be divided into two stages: 1) the forma- ; 

tion of nucleating centers for condensation; 2) growth of these nuclei in the super- | 
saturated vapor. The second stage of the volume condensation process is quite 
similar to surface condensation of metals, therefore it may be assumed that the . tow 
general characteristics of metal condensation on a substrate are also true in vol- |; i 
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The authors study some of the characteristics of volume con- | 4 
‘densation of pure metals and alloys in an inert gas atmosphere (argon). Volume 
condensation of lead showed a variation in the shape and size of the particles with 
~temperatures ;When-the-condensation. temperature was g0°C, the particles are well~- i 
defined faceted crystals with dimensions of 900-300 A. At 140°C, there is a mix- "|" 
ture of faceted and spherical particles with gizes of 0.1-0.2 u. At 240°C, the par- ssa 
ticles are only spherical and measure 0.3-0.5 p. X-ray analysis shows that the |: 
i particles are single crystals at 80° and polycrystalline above 80°. This change in | 
the structure and shape of the particles is explained by a change in the condéensa- | ‘ 
tion mechanism. The two condensation mechanisms are: vapor + crystal; and vapor * | 
+ liquid (+ crystal). Antimony begins to vaporize at a temperature 100-150°C be- j; fe 
low the melting roint. The particles are rhombic in form and their dimensions in- | ; "8 
crease sharply with temperature. These particles are single crystals which indi- , 
cates that only the first condensation mechanism (vapor+ crystal) operates in the | 
case of antimony. Apparently the triple point lies at a very high vapor pressure, : 
which was not reached in these experiments. Volume condensation of Pb-Sb alloys; j 
gives a mechanical mixture of particles of the components. Condensation of a Bi-~ | | 
=Sb alloy gives two types of particles. Some particles are a solid solution of | j 


antimony {n bismuth while others are 4 solid solution of bismuth in antimony. A cana | 
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iven for the experimental data. Orig. art. has: 7 figures. 4 
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ABSTRACT: Data are given from measurements of 
samarium of ¥99.9% purity At temperatures from 
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magnetic saturation. ‘The Hall emf in Nd is only slightly dependent on temperature 
in the 100-300°K range. There is a noticeable inflection at .60-70°K although no = - 
change is observed in the magnetic structure of the specimen. As the temperature | 

approaches the Néel point, ey increases sharply and then diminishes at lower tem- | 


peratures, Hewever, the maximun ay is not at the Néel point but at 7-6°K, i. Coy 


at the temperature for interchange of magnetic planes. The Hall effect is nega- i 
tive at high temperatures in ‘Sm, changing sign at +170°K, Contrary to other lan- 
thanons, the Hall effect in Sm is considerably dependent on temperature. in the 

paramagnetic region. Hall emf in this element is a linear function of induction 
with only a slight inflection in the e,(B) curve at 4.2°K. The maximum effective 


Hall coefficient in Sm is reached at a temperature of V17°K, i.e., somewhat higher © 
than the Néel point. These results are compared with the field and temperature re- : 
lationships of the Hall effect in the heavy lanthanons. Ii is concluded that the 
field and temperature singularities with respect to the Hall effect in lanthanons 

is due to the unusual magnetic structure of these elements. Recommendation is made 
for a study of anisotropy in the Hall effect in lanthanon single stals. Orig. 
art. has: 5 figures, 14 
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SOURCE: Fizika metallov 1 metallovedentye, v. 20, no. 4, 1965, 908-511 


TOPIC TAGS: Hell effect, terbium thuiium, rere esrth motal.- 2 | 


ABSTRACT: The article is a continuation of previous work by the sy}. 
authors. on the Hall effect in rare earth metals, Measurements were | 
made in the temperature interval from 4.2 to 350°K for terbium and 4.2 

to 29,°K for thulium. The spontaneous, Rg» and conventional effective, 
Ro*, Hall coefficients were calculated fof terbium in the ferromagnetic 
région, by methods described in a previous article. In the peremagne- . 
tic region, R! and the usual Hall coefficient, Ros were calculated 
from the relationabip Rg = Ry + REZ, where Z #7 C/(T -O4 hac), 

Re = 0,/B; this was done graphically in the region whers this rela- 
tionship Gives a atraight line, Rg and R, for thulium in the para 
magnetic region were calculated in-the sate wi y» The terbium had a 
purity of 99.9% and a ratio P 300% /Py.2% =/9.8 © The experimental 
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data 1s shown graphically. In-the-parsmagnetio region, Ry and R- are | °~ 
negative and. constant in-magnitude up to approximately 275°R, af lower | 
temperatures and near the paremagnetic-antiferromagnetic transition 
point, Rs decreasss sharply, while Ry increases in sbsolute value. In. 
the ferromagnetic region, Ry changes sign twice; in the seme region, . 
R® changes sign once, but.in absolute value is equal to R,« The 
thulium had a purity/pf 99.9% and a ratio Faqs /Py 22% =. In the 
paramagnetic region, ey for thulium. depends linearly on tike induction 
in the sample. At lower temperatyres and near the peramugnetioc - antie 
ferromagnetic transition point, Ro rises sherply. Below this temperae | 
ture the curves of the function 6,(B) take on the form characteristic 
of ferromagnetics but, at induction values of about 20 kilogauses, 
there is a break in the curves and §. more rapid increase in ex(B), 
particularly marked at 20.4 and h.2 Ke This break corresponds to tha 


kilogauss at temperatures below approximately 50°K, Graphic calcula- 
tion gives for thulium, in the paramagnetic region, a value of He = 
ese 
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~ TITLE: Meohanioal properties of vacuum condensates of aluminum 
a AnSS NG. 1H 9? E. 
SOURCE: Fizika metallov 1 metallovedeniye, v. 20, no. 4, 1965, : 


574-578 


TOPIO TAGS: aluminum, condensation reaction, vacuum sublimation 


/ ABSTRACT: The article 1s devoted to a study of alueinai’ Facuim 

condensates obtained by vaporization of the metal fron crucibles 
made of alundum and berylliug oxide. Aluminum and its alloys were 
vaporized in a vacuum of 10°? mm Hg. The condensates were formed 
on polished and caxefully cleaned open steel rings, located co- 
axially with the crucible at a distance of 80 m. A temperature 
gradient of 50-550°C was created by heating one end of’ the ring 
and cooling the other. The thickness of the condensate film was 
approximately 40 microns. Vaporization of aluminum from alundua 
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crucible. In this, the amount of the alloying aluninun oxide was 

evaluated at from 8 to 10%. oft was found that at a condensation et ee . 

temperature greater than 450°, the aluminum oxide in the condensate ao 
--is formed in the orystalline st ca Scary 


5 hous or subdispersed stata, 
oxide increases considerably th 
condensate (up to 330 ke/mm ). 


component alloy of aluminun, magnesium, manganese, Silicon, | 
and iron, based on aluminum reinforced with aluminun oXlde, have 
considerable strength (50-60 kg/mm) and greater ductility than 


ad under analogous conditions. Orig. 
art. has: 1 formula, 3 figures and 1 table. 
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: AUTHORS: Palatnik, L. 8.35 Fedorov, G. V5 Bogatov, P. N. 13 

‘orc: Khar'kov Polytechnic Institute im. V. I. Lenin (Khartkovsk1y 


neekiy institut) = 

: gation of the mechanism of volume condensation of Cd, 3 
‘Zn, and Mg 7 
1 © 


: y 
: SOURCE: FL ika. tverdogo tela, 


v. 8, no. 1, 1966, 36-40 


TOPIC TAGS: cadmium, zinc, magnesium, metal vapor deposition, vapor ; 


, condensation, vapor pressure 


e mechanism of volume condensa-’ . 
e of an inert gas. The experi-: 


| ABSTRACTS The authors investigated th 
‘tion of Cd, Mg, and Zn in 4n atmospher 
‘mental procedure was essentially the same as in an earlier investiga-. 
‘tion (FIT v. 7, 2648, 1965). The condensates were examined with an 
optical microscope and an electron microscope (Em-3, resolution 100 Ry, 
‘and also by x-ray analysis. The results show that, unlike earlier 
‘ anvestigations by one of the authors (Palatnik, with N. T. Gladkikh 

. Ze 
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‘ETT v. 4, 222, 1962), where the condensation occurred directly from: 

' the vapor phase to the crystal phase, in the present studies, se rt —— 
‘the. metal was evaporated by means of an are and then cordensed,f*the — ; < 
ondensation proceeded via an ntermediate liquid stage. The dif-" ~~ iss 
ference in the results 18 attributed to the fact that with increasing: ~~ ; 
vapor mo 
and since magnesium, cadmium, and zinc have very high vapor tensions,: eo, 
the critical condensation temperatures increase so much that 4t can | : 
‘ exeeed the melting temperature. This gives rise to a high degree of | 
supersaturation, causing the condensation to proceed via the liquid” ~~ 
stage. The results confirm once more that whether a metal condenses :: 
via the liquid stage or directly from the vapor stage depends not , 
only on the type of metal, but also on the condensation conditions. 

Orig. art. has: 2 figures. : 
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AUTHOR: 


TITLE: Patterns of 


SOURCE: 


21, no. 3, 1966, 409-413 - 


lead containing alloy, 
temperatura dependen 


evaporation, 
esium, argon, 


cadmium containing alloy, 
» vapor condensation, vapo 


ice 


ABSTRACT: 


The investigation o£ the 
of interest in 


connection with the research into t 
Sation of metaled’ bh-Bi » 


10 mm Hg). The metal 
@8 with the aid of tunsten or nichrone heaters, | 
§ powdery condensgateg were investigated by methods of ap 
| Phase analysia, For unl form evaporation du 
i S8te was mtx 
{ 


Te WAS evapora 
. Pb-Sb and Ph-BL alloys were 


evaporated at 
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Toy Of from 800 to.1300°C, condensation temperature T, = 80°¢ and argon pressure p = | * 
=3 mm Hg. Findings; at Ty = 800°C a marked selectiva evaporation of Sb takes place, 
“Bince the vapor Prassure of Sb in roughly 3.5 times as high as that of Pb, With in- 
creasing 7 y» however, the Pp content of the condensates increases and for Ty 2 
2.1200°C the composition of the condensate ig identical with that of the initial allo 
The same pattern Of evaporation is observed for alloys of the Pb-pi system, where al« 
80 Pb is the less volatile component;. in this case too the evaporation rates of the. 
components of the Pb-Bi alloys become equalized when Tay 2 1200°C. zn-cg alloys were 
evaporated at argon Pressure 10 mm Hg, T, = 80°C and T.. = 400-900°C, end Mg-Cd 
alloys, at Pay ™ 10 mm Hg, ‘Ty = 80°C and Tey * 500-1000°C, in both alloy systems Cd 


is the more volatile component and thua igs the firse to evaporate. The vapor pressure 

of Cd is 13 times higher than that of zn (at 400°C) and the content of the less vola- 
tile component (Zn) increases with increasing Taye Hence the temperature at which the 
composition of the condensate is the same as that of the initial alloy ean be esti- . 
mated (by extrapolation) at 1500+4100°c for zn-cg, By analogy, for Cd-Mg (ca/ Puy « 


| 
| av.cond, ™ 2200+200°¢, These exzeriments Siva reason to be 
| lieve that the greater is-the difference ‘in the vapor pressures/of alloy components 
‘ 
j 


the higher ig the evaporation temperature of condensate T v.cond, ®t which the 


| condensate'g composition approaches that of the initial alley and the evaporation 
' Thus, Tey markedly affects the composition 
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| of volume condensates, Ah relatively ee 4 Tey of rites containing couponents with : 
sharply different vapor Pressures, their saadeabatee differ considerably in compo 
, S8ition from the initial alloys; as T, y, mEEeaRe ts this difference diminishes, 
Orig. arts. has: 6 figures,—1- ‘anki eo eget NS ri ae: 
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Klyagina, Ny Sa; Krivenko, Re As} oe ae = 
of echnical sciences) .— =. “a: : 


} 

spersed ‘metal pouderd by, vaporization in argon’ 7 - : 
SOURCE: Alyuminiyevyye splevy;’ no, 4, 1966, zh roprochnyye i vysokoprochnyye splavy 
(Heat-resistant and high-strength alloys), 202-207 CAS ate of 


TOPIC TAGS: - metal powder, ‘ultra fine powder, powder” Production , yapoe CON OEWSAT 9,4 * 

Atuminom Pow den At ay. 2 A 

|, ABSTRACT: Certain Processes associa 
| igert-gas atmosphere have been inves 

Sphere, condensation of metal vapors takes Place in a limited sp 

| The size of the condensation gone decreases with increasing vapo 
inert-gas pressure, On an erimental, scale, 

Were obtained. .- The magnesium leadmiue, and zin 


ORG: none | ose 


TITLE: Obtaining highly df 


tie 


ted with the ‘condensation of as ee 
tigated. It was found that in the argon atmo- ‘ 


8 does not*Yepend very’ greatly on the variation in thd = i 
essure of inert gas, \ Orig, att. has: 7 figures, ae ae 
‘3 monie/ ORIG REF: 006/ ATD PRISS: SOS a 
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UDC; 669.32.71:536.423.2 
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was measured on the DRON-1 unit. It was shown that the physico-mechanical properties 
of the condensates ‘are a function both of block recrystallization and of variation 
in relaxation of the crystal substructure. Orig. art. has: 2 figures. , 
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SOURCE CODE: 


AUTHOR: Volkenshteyn, Ne Ve3 Grigorova, I. K.; Fedorov, G. v. 


‘1ORG: ‘Institute of sics of Metals, Academy of Sciences SSSR (Institut fiziki 
;|ov Akademii nauk 8S5R) 8 iy 

| qrTLE: on the anisotropy of the Hall effect in gadolinium | 

; SOURCE: Zh eksper 4 teor fiz, v» 50, no. 6, 1966, 1505-1509 | 


-{ TOPIC TAGS: gadolinium, Hall effect, magnetic anisotropy, rare earth metal, magnetic 
;| structure, temperature dependence - 


ne (e( erval 4.2 ~ 370K. ‘he measure~ 
ments were mad els two mutually perpendicular directions. In the 

| firgt the primary ng the &) axis and the magnetic fleld along 

‘Ithere axis, and the Hall field was measured in the bdo direction. For the second 

-| gampje the primary current was along &, the magnetic field along bo, and the Hall 
:| gieva along co. ‘The authors have published elsewhere the procedure used to measure 
the: emf (FMM ve 2) 377, 1956) and the data reduction procedure (FMM v. 18, 26, 

1964}. The dependence of the Hall effect on the field in gadolinium exhibits notice- 
able,anisotropy. The Hall emf at temperatures below the Curie point depends on the 
the sample linearly, but the temperature at which the linearity begins 
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AUTHOR: _ Volkenshteyn, N. V.; Grigorova, I. K.; Fedorov, G. Le 7 4 


ORG: Metal Physics Institute, Academy of Sciences SSSR ( Institut 
 figikimetallov Akademii nauk Bia 


ae, Anisotropy of the Hall opiack in dysprosium 


SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 51, 
no, 3, 1966, 780~785 . 


TOPIC TAGS: Hall effect, dysprosium,dysprosium single crystal, 
anisotropy, dysprosium anisotropy 


ABSTRACT: The Hall effect is measured in single crystals of dysprosium- 
(p(294K)/p (4.2K) = 10) at temperatures between 4,2 and 350K. An aniso- 
tropy of the field and temperature dependence of the Hall emf is found 
in the temperature range of existence of the magnetic ordered structure. 
An anisotropy of the Hall coefficient above the Neel temperature has 
also been observed, Orig. art. has: 5 figures. (Authors * abstract) 
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Studying the vertical intensity profile of the electric field in 
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SOV/124-57-5-5774 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 5, p 105 (USSR) 


AUTHOR: Fedorov, G. Ye. 
aT 


TITLE: The Effect of Turbulent Mixing on the Potential Gradient of the Elec- 
trical Field of the Atmospheric Surface Layer (Vliyaniye turbulent- 
nogo peremeshivaniya na napryazhennost’ elektricheskogo polya v 
prizemnom sloye atmosfery) 


PERIODICAL: Uch. zap. Kirovskogo gos. ped. in-ta, 1954, Vol 1, Nr 8, pp 6l- 
66 


ABSTRACT: A description is given of the results obtained from experiments con- 
ducted by the author in the summer of 1952 for the investigation of 
the relationships existing between the profile of the vertical potential 
gradient of the electrical field and the degree of turbulent m‘xing in 
the atmospheric surface layer. A series of observations (43 in all) 
were carried out, consisting of the potential gradient measurements 
at levels of l, 3, 5, 7, and 10 meters, polar-conductivity measure~ 
ments at the I-m level, and observations of the gradient according 
to which the eddy-diffusivity coefficient at the l-m level was calcu- 

Card 1/2 lated. Very close agreement was discovered between the values of 
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SOV/124-57-5-5774 
The Effect of Turbulent Mixing on the Potential Gradient of the Electrical (cont.) 


the vertical~potential profile obtained by the measurements and those calculated 
according to the theoretical formula of V. B. Milin (RZhMekh, 1954, abstract 
3377). It is shown that the character of the potential-gradient profile yaries in 
accordance with the variation in the degree of turbulent mixing. Moreover, with 
an increase in turbulent exchange there is a regular decrease of the absolute 
values of the potential gradient of the electrical field of the atmospheric surface 
layer. The results are illustrated by the inclusion of 7 nomograms. Bibliography: 


8 references. 
L. S. Gandin 
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Mechanical blocking of circuit breakers with PS-10 drive and 
diaconnectors with PR-1 drive. Energetik 5 no,6:21-22 Je '57. 
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S0V/169-59-7-7159 
Translation from: Referativnyy zhurnal,. Geofizika, 1959, Nr 7, p 100 (USSR) 


' AUTHOR: - Fedorov, q.Ye, 
TITLE: .The Experience of Measuring the Conductivity of Air Near the 
Earth Surface in Summer Time 
nN 


PERIODICAL: Uch, zap. Kirovskiy gos. ped. in-t, 1958, Nr 15, pp 66 ~ 72 


ABSTRACT; The author expounds the results of measuring the conductivity 
of air at altitudes of 0, 1, 2, 3m above the earth surface 
with two Gerdien devices. The duration of exposition in measuring 
one polar conductivity varies in dependence on the atmosphere 
conditions: when cloudiness exists, the conductivity increases 
with the altitudes; when the cloudiness decreases and the wind 
increases, the conductivity drops, Whenthe weather was cloud- - i! 
less and windless, a sharp inorease of conductivity at an altitude 
of 1 m is observed, Basing on the comparison of the results of 

Card 1/2 measuring the conductivity with the density of light ions at the 
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The Experience of Measuring the Conductivity of Air Near the Earth Surface 
in Summer Tlme 


same altitudes, the author draws the conclusion that the obtained experimen- OY 


tal data indicate in the main correctly the variation cf the conductivity 
with the altitude, 


N.V, Krasnogorskaya 
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1.Nachal'nik otdela po stroitel'styu y Kolkhosakh Peskovakogo rayona 


Balashovskoy oblasti. 
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Fedorov, Ie, Chief Technologist, and Sidorkin, V., Deputy 
School Director 


A Training Ground for the Overhead Network System 


Professional 'no-tekhnicheskoye obrazovaniye, 1959, Nr 4y 
Pp 15-16 (USSR) 


During the beginning 7-Year Plan, huge main lines will have 
to be electrified. The problem of expanding the training 
of elesiricians by the system of State Labor Reserves is, 
therefore, ona of special significance. The author points 


out the difficult tical training of 
rily takes place 


llation Trust for the Electrification 
of Railroads). The present curricula, composed by the 
Glavnoye upravleniye trudovykh rezervov (Main Administrat- 
ion of Labor Reserves), provide that practical training in 
the 2nd class take place every other day, which complicates 
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SOV /27-59-4-10/28 
A Training Ground for the Overhead Network System 


training, Moreover, the electrical installation trains 
perform their work at great distance from the school, which 
means sending the students away for several months on prac- 
tical training. This, and other difficulties, prompted the 
schools to establish special training ‘reoun’s with an over- 
head network. The "Transelektromontezh" Trust in cooperat- 
ion with the Zheleznodorozhnoye uchilishche Nr 6 Moskovskoy 
oblasti (Railroad School Nr 6 of the Moscow Oblast!) have 
planned a standard training ground for overhead networks, 
It was built by the school and serves for carrying out 
practical exercises on the basic themes of industrial train- 
ing. Such a ground can be erected by every school ata 
minimum cost. The article contains a plan of the training 
ground and a specification of the anchor sections. There 
are 2 tables and 1 diagram 


“ASSOCIATION: Trest: "Transelektromontazh" creations ee seaateny rust) 
Zhelewnodorozhnoye uchilishche Nr 6 (Moskovskaya oblast! 
(Railroad School Nr 6 = Moscow Oblast'), 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5 


ih Baca e 


e EIPREENT 5 ae aS 2 14 ay t PEED cs H FEE ORE ETRE ona are 
CS SRE 


See 


a Ce ee ee ee eee wits eter Eee ie ah a 
FEDOROV, I. 
Ue, 


‘ - 
A useful manual ("The study of machines in grades 810 of the 
urban secondary sshool" by M.A.%hidelev, Reviewed by I.Fedsror). 
Politekh,obuch, no.8:87=-89 Ag '57.- (MIRA 10:9) 


1. Prepodavatel! mashinovedeniya sredney shkoly No.8, Novosibirsk, 
(Mechanical engineering--Study and teaching) (Zhidelev, M.A.) 
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oo, Packings for the heat exchanger for the solution of monoethanolamine. 
Khol.tekh. 35 no.5:62 8-0 '58 (MIRA 11211) 


(Heat regenerators) (Packing (Mechanical engineering) ) 
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FEDOROV, I. and NIKITIN, N. 


"BAIR 5P", published by the State Publishing House for Geographical Literature, 
in Moscow 1953. 


SO: TABCON, sum, of context, D-83950, 6 Oct 1954. 
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XHOKHIOV, A., dotsent; HAUCHIGIN, D., vetvrach; FEDOROV, Is. rentgenotekhnik 


Roentgenoscopic control of neat products. ee) 31 
no.5229-30 160. (MIRA 3: 


1, Ieningradskiy veterinarnyy institut (for Khokhlov). 
2. Leningradskiy myasokombinat (for Fedorov). 
.- (Meat inspection) 
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FEDOROV, I. 


: Stretch to strengthen. Znan. sila 37 no.1:20-22 Ja ‘62. 
(MIRA 1511) 
(Prestressed concrete construction) 
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"Stone" machine tools. Jnan.-sila 37 no.6:9-11 Je 62 


(MIRA 15:9) 


(Machinery industry) (Reinforced conorete construction) 
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gtyorimne (DHE) added in 8-4 portions until abet com. 
pletely dimalved (datk-red soln.) after canting, the soln. 
ywas Altered, boiled down to 1 ‘_ ite vol., and Altered agaia: 
idroprrive eddn. as concd. HCI, wit cooling and stirring,” 
geeuhed ina ye . consisting ol ce 
eek eS es th NCEE: 1 thes td 
a. Drying at 100° resulted in increasing ra wt. wre 
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water. Analysis gave h aa CY i | bydroen bite 
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, de pmay be (ta trans wodtions wigh res) 
SS neh uf D1 
than that of :NOF 


compoun: 
WCONSH,)CHCL with 1-12 
mil. water in a wecaled tube at tay 
2 hrs. reaults int an orange-red soln. 
» and evapn, ta te, the initial 

at, ad green-yetlow rectangular crystale: 
A recotid ae y faerie from the Altrate 


HO oe mT ATTN CIRETE UHV Hd, desmmnawe Bestdemethte 


‘alyorime) esdinen CLE indide, 
at 25°, 2 = O23, 92.02, ate © LN), 


CIA-RDP86-00513R000412620010-5 


evuvwevwvrueveed 
No Splat F. : " 
telling i with Ni Cihes go 

partial wiedahity of 
rr gNo,, it be ecefommnitiest se 
remijes ate int 
ate orfented 
DW; the nee ruvtile . 
eto the 


Cd 


1, the trans influence of which te greater 
d. ‘This is contrasted! with the case of 
‘ [fe(DID.Chl, where the ofmcevest cqual, and very Sight, 
rodlet mobility of the two 0s3-C1 calls for thrar rientical orienta. 

$. tion towards the branches af DH. 


d- 
ih) ‘hestion 4 
sue 1n- 
after costing, fl> 
W., aedelen. “ 


Iv. 
Thu. 1-7. 
a. DU, 


ds. 


dif. 2d Cares, green needice, had the 


corrotamuted by cher 
Mant, ywhd 
the sain. of 0.3 g.af (1), Na prerate 


_ Sble bh ee ave mete) 


“ppts. 26. {Ee€ DEC NE) }OCH rf NOD EO, tong, thin 
Ao Resins ee caevapa. to CSUNH. 


rami 
au 


» Nett 


ight, - Labesyed rg tp to be a heterogencous mitt. 
hae 12) reacted as “ rractions demunstrate a highre degree of lability of the 
vi it i ie UNHoed as compared with that af Cb 
{tbe exw tasbedd that the (wo NEL are tn 
tive tocech wher and in Irene pamitions @ 
INQ branches a MM. 


Peer i 


e H ain pert el to the 
@ 


Garey 


vol. wavy on cording 29. eee 
am! octahedra, similar to} 
Identical with it, heing mich more sot. in water: 


tr DH Chl test tet - 
the 9 378. 
tS) The © 


‘a 


APPROVED FOR RELEASE: 03/20/2001 


CIA-RDP86-00513R000412620010-5" 


"APPROVED FOR 
eee Lanaaes 03/20/2001 CIA-RDP86-0 
: SA EET EA at rk 0513R000412620010-5 


—_ gs 


et vhentiurae with dimethyighatione VN 
t Nebivee Ebitiey te 


Compound 
fac todtash st and FAL. eabuaay Paves 
Peugihh he wrod. Alehil.. phe bal s Neorg. Adem. 
:S.5.R. No. 3b, 137 -a( 14d. Wher 


int was N 
vilen JACICSEN HG) |, = tone teolyte. 
h hloures with dpplace iment of CL tat net 
t) Simaibarty with the CICNS onmupk CNS fo replaced 
. by thwurre. ME bbe 


APPROVED FOR : 
RELEASE: 03/20/2001 CIA-RDP86-00513R00041 
2620010-5" 


"A : 
sispeciomateed RELEASE: 03/20/2001 _CIA-RDP86-00513R000412620010-5 


cqesatelive Separation of Iridiem trom Rhodion Of, “ 
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1900, 44, 10683).—- {1 (In Reslian 
fee edification of the Gibbs method (Chem, News, 1865, 


NWA ls Rh fa precipitated with N frum ite beaanitrnite 
Hy The precipitate te ycnited, the Wh reduced ina current 
af Hi, sede dn CO, and weighed. In the Aitrate fe a re: 
cnbtized with HNC iy ag ta the ¢ A sg checrog atate. 
Ther Ir ia de’ x byte brome -bromate agree 
(Maser and Hackhofer $6, 45; Met. 
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Determination of rutbestum in copper-nickei slimes. . 
oN. K. Pahenitayn and 1. A. belay dawn, Sebtors 
Putiny ¢ Dengiha Hlagored | re dt, Obshchet 8 
Neorg. Khim, Abad, Nau SS.N.R. Ne 22, 76 WORE). 
— Treat sample with bot 10° HSQ, fe resneve tot of Cu 
aid Neg retiuve ths toy hedling ie NUOQAc — tyite, treat 
with HE to remove Si), aod five with KOH amd KNOG, 
in a Ag crucihle with sample 1, KOIES, and KNO, 25 
parts. Dissolve the fusion in HO aud filter, Fuse the 
a residue again and proceed as before. Fuse the 3ed time if 
necessary, Combine filtrates and residues (if any) and 
heat with ale. to reduce Ru, Filter. wash, ignite ppt. 
(Ru, Pd, Ir, Pt, Ag), reduce in a streans of HE, and cad 
_in COs. Treat with 1:3 HNO), filter. and wash. The 
idue contains Ru, Pt, and fr. Ash, filter, amd fuse 
ith 10 tines of Na,CO, in a Pt crucible at appear. ee’ 
reat fusion with dif, HICH, heat, and filter. Keaktue con- 
* Nealns le and pandtly Ru, fuse again with NuCO,, diswlve, 
> want filter, Qomblne filtrates, reduce with Zo and Me, 
futer, wash, dry, ignite, reduce in Hy amd cool a Cu,. 
The peaduct conprises Ru powibly contaminated by Ft. 
Treat with §:4 aqua regia, filter, wast, ery, ast, filter, 

~ ignite, reduce in H, cool in CO, and weigh Ru. MoS 
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“AUTHOR: 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


Fedorov, Lede sov/78-4-4-1/44 


Mikhail Mikhaylovich Yakshin Deceased 


ghurnal neorganicheskoy khimii, 1959, Vol 4, Nr 4, 
pp 705-708 (USSR) 


M. M. Yakshin was born on September 23, 1891, in the 

city of Belozersk in Vologodskaya oblast’. After the : 
High-school (1908) he finished his University education 
in 1915 in the physical-mathematical faculty of the University 
of St. Petersburg Here he began his scientific 
Caress woul the study . the hydrazine oxalates. In 1915 
he began working in an explosives factory. In 1921 he ; 
became a mamber of the Komissiya po razvitiyu v RSFSR 
kanifol'noy promyshlennosti (Commission for the 
Development of the Resin Industry in the RSFSR). As 
docent he was given the chair for agricultural chemistry 
in 1930 and he gave lectures there on the production of 
resin and turpentine while at the same time giving 
lectures on qualitative and quantitative analysis at 

the Voyenno-inzhenernoy akademii RKKA (Military Engineers 
Academy RKKA) and other institutes of higher schools in 
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Mikhail Mikhaylovich Yakshi (Deceased) 80V/78~4-4-1/44 


Card 2/3 


Moscow. In 1935 he became a member of the Academy of 
Sciences,USSR and worked in the Institut obshchey i 
neorganicheskoy khimii im. N. 8. Kurnakova (Institute 
for General and Inorganic Chemistry imeni N. S. Kumakov), 
division for the complex compounds of platinum. Here 

he and Academician I. I. Chernyayev carried out 
investigations on the reaction rates in the hydration 

of various platinum complexes. In 1938 he became a 
candidate of the chemical sciences and in 1940 he became 
the first-ranking scientific co-worker. In 1944 he 
successfully presented his dissertation "0 dielektricheskoy 
postoyannoy nekotorykh kompleksnykh soyedineniy platiny" 
(Concerning the Dielectric Constants of Several Complex 
Compounds of Platinum"), Mikhail Mikhaylovich Yakshin 
first introduced into the chemistry of the complex 
compounds the concept of "coordinative refraction". 

The nature of the water in the crystalline complex 
compounds of platinum and the meaning of the atomic 
polarization in particular platinum compounds was 
investigated by him. He held several kinds of teaching 
positions. He was a member of the board of editors for 
the periodical "Izvestiya Sektora platiny i drugikh 
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' Mikhail Mikhaylovich Yakshi (Deceased) 80V/78-4-4-1/44 


blagorodnykh metallov" { News of Flatioua 

and Other Noble Metals"). * ist wt tis sc1entitic 
works is given. Mikhail Miknaylovich Yakshin died on 
July 5, 1958, after a severe illness. There is 1 figure, 
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SHEVCHENKO, V.B.; FEDOROV, 1.A.; AGUREYEV, Yu.P. 


[Temperature effect on the extraction of the nitrates of 
uranyl, plutonium, and nitric acid with tributyl 
phosphate] Vliianie temperatury na ekstraktsiiu tributil- 


fosfatom nitratov uranila, plutoniia i azotnoi kisloty. 
pol'zovaniiu etomnoi energii, 


Moskva, Glav. upr. po is 
1960. 19 p. (MIRA 17:1) 
(Uranyl nitrate) (Plutonium nitrates) 


(Butyl phosphates) 
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A057/A129 
L1G 200 
AUTHORS: Shevchenko, V.B.3 Fedorov, I.A. 


TITLE: Effect of the temperature on the extraction of uranyl-, plutoniun-, 
ruthenium-, and zirconium-nitrates with tributyl phosphate 


PERIODICAL: Radiokhimiya, v. 2, no. 1, 1960, 6 - 12 


TEXT : In the present paper an attempt was made to determine basic cor.di= 
tions concerning the temperature effect on tributylphosphate (TBP) extraction of 
uranyl-, plutonium-, ruthenium-, or zirconium-nitrate. Literature data regarding 
this problem are incomplete or not systematic. Nevertheless the knowldge of the 
temperature effeot on extraction is important for the separation of uranium and 
plutonium from fission products. The present experiments were carried out with — 
4nitial solutions of uranyl nitrate in concentrations of 0.01, 0.2 and 0.8 M, 
while solutions with other elements contained just tracer amounts of these. The 
tributylphosphate concentration varied from 0.3 to 3.67 M, using as diluent a 
‘mixture of saturates hydrocarbons (boiling at 182 - 222°C). During the extrac- 
tion the temperature was kept with an acauracy of t 0.1°C at 5, 10, 20, 30, 40, 
60, or 80°C, Initial volumes of 10 - 20 ml were used, equilibrium was reached in 
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8/186/60/002/001/002/022 
Effect of the temperature on the extraction of.... A057/A129 
5 - 10 min, and the samples were allowed to stand for 30 - 40 min (with 3.67 M 
TBP for several hours). The acidity of the initial solutions was determined by 
potentiometry, uranium was determined by gravimetry (or colorimetry with Na-di- 
ethyl dithiocarbamate), while Zr, Ru, and Pu were determined by radiometry. The 
distribution coefficient Kp was calculated from the ratio (Co/Caq) of the concen- 
tration in the organic and aqueous phase. Experimental data (Fig. 1) demonstrate 
that with increasing temperature the distribution coefficient for FNO3 between 
water and 1.43 M TBP decreases. By increasing HNO. concentration a decrease in xX 
the effect of the temperature on can be observed. Thus an increase from 5°C 
to 80°C decreases twice for extractions from 0.5 N HNO3 solutions, 1.7 times 
for 1.72 N HNO3, and 1.3 times for 3 N HNOZ solutions. Apparently, constancy of 
K {observed by B. Weaver et nl, Ref. 5: J. Am. Chem. Soc., 75, 16, 3943 
1853) 2 with changing temperature is valid only for lower acidities {from 5 N 
HNO2). With increasing concentration of uranyl nitrate in TBP the effect of tem- 
perature on the extraction decreases. Thus Kp U0a(N03)o for extraction of an in- 


itial solution containing 0.21 M uranium in 1.7 HNO3 is at 5°C 2.1 times greater 
than at 80°C using 1.47 M TBP as extractant, while using 0.36 M TBP the value 
changes 1.6 times. Extractions from 0.01 M uranium solutions are even more sen- 
sitive for changes in temperature. ‘he curves for the dependence of log Ky on 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620010-5" 


CES bedi eth 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP8&6-00513R000412620010-5 


fA AN See SO PRIMES Gi 


3 aii oe me 


= 
=; 


ir eee Me meets eos 


Effect of the temperature on the extraction of.... °  A057/Ai29° 


nn ee tee 


acidity between 0.5 dnd 4N HNO3: 
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Card 3/8 : ae H u(NOs)}s _ ~ 


1/f (Pigs. 2, 3) demonstrate that the extraction of uranyl: nitrate with TBP occurs 
according to the Van't Hoff ‘equation. The reaction 1s isothermal and controls 
principally the decrease of the distribution coefficient’ of uranium with temper-. 
ature. The temperature effect of plutonium on extraction was investigated in : 
solutions containing and not containing uranium. The distribution coefficient of | 
Pu increases with temperature from 10 to 40°C (Fig. 4) and drops then ‘with a 
further temperature increase. Solutions with an initial HNO3 concentration of 
0.5 N (not containing uranium) show that extractability of Put decreases contin- 
uously with inoreasing temperature (Fig. 4, curve 1). The effect of acidity on 
the change of the distribution coefficient with temperature interval from 10 - 
4OCC and is not so evident between 40 - 80°C, The present authors discuss state- 
ments of some other investigators (Ref. 8: D.W. Okendi, J. Chem. Soc., 3358 
(1956); Ref. 9: 4G. Seaborg, J.Katz, Actinides, N.N.E.S.; Ref. 10: H.He Ander- 
son, The Transuraniu Elements, 2, 964 (1949); Ref. ll: JeA. Brothers, R.G. 
Hart, W.C. Mathers,-d. Inorg, Nucl. Chem., 7, 85 (1958)] concerning the state of 
Plutonium in solutiods and assum the following equilibrium in solutions with an 


Putt 3 Pu(NO,)** = Pu(NOs)tt #5 Pu(NO,)t <>. 
= Pu(NO,), = Pu(NOy)z <* Pu(NO,)!— 
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With increasing acidity the amount of Pu(N03)5 increases. Supposing the whole 
equilibrium system is exothermic (ace rding to Ref. 12: R.E. Connick, W.H. McVey, 
J. Am. Chem. Soc., 71, 3182 (1949) Putt + NO, —> Pu(NO3)3* is exothermic] the 
present authors consider that the increasing number of nitrate groups in the plu- 
tonium nitrate complex is an exothermic process. The observed dependence of the 
extractability of plutonium on the temperature could thus be explained the ef- 
feot of prinoipally two factors: .1) the shift of the equilibrium of Pu nitrate 
complexes in aqueous solutions with increasing temperature, and 2) the exothermic 
formation of the Pu(NO 4 * 2 TBP complexes, which can be extracted into the or- 
ganic phase. In solutions with an acidity above 1.7 N HNO3 the first factor pre- 
vails until 40°C, while above 40° the second factor is predominant. The cgntin- 
uous decrease of Kp with increasing temperature in solutions with an acidity be- 
low 0.5 N HNO3 is to be explained by the summary effect of both factors. Extract- 
ability of zirconium nitrate-decreases with increasing temperature (Fig. 5) be- 
tween 10 and-30°C. Above 30°C the extractability increases with temperature. — 
The effect of temperature is more pronounced in solutions at lower HNO3 concentra- 
tion. Discussing the state of zirconium in the-present investigations the autiors 
assume, based on observations in sulfate complexes of zirconium {Ref. 16:. W.B. 
Blumenthal, Ind. Eng. Chem., 46,'528 (1954)], that with increasing temperature the 
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equilibrium between nitrate and basic zirconium salts shifts towards the forma- 

tion of the latter. Thus the amount of extractable nitrate complexes decreases 

and accordingly also the extractability of zirconium. Increase in zirconium ex- oe 

tractability above 30°C can be explained by the effect of some other factors, . 

like an increase in the solubility of the zirconium solvate complex, and increas- 

ing concentration of dibutyl phosphate. Extractability of ruthenium decreases 

with increasing temperature (Fig. 6). The existence of the following equilibri ~ 

um is assumed by D.M. Fletcher and P.S. Martin, Chemistry of Nuclear Fuels: . 
[RuNO(NO)3 (#20) == [RuNO(NO3) 2041120)» Je=*[ RuNO(NO3 }(OH)o(Ho0) 01, The trini- 

trate complex is easily extractable. With increasing temperature equilibrium 

shifts towards the formation of the difficultly extractable di- and mono-hydrate if 

complexes. Thus extractability of ruthenium decreases. The maintenance of def~ — 

inite temperature conditions in each step of the extraction process of nuclear i ae 

fuels can improve the separation of uranium and plutonium from fission products. 

There are G figures and 18 references: 1 Soviet and 17 non-Soviet. ; 
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